RAPD markers have been used to develop genetic fingerprints for 12 Ipomoea species and eight lines of I. rubro-coerulea. Out of the 18 primers initially acquired, only 15 were of real use producing fingerprints suitable for analysis. 114 distinct bands were produced by the remaining 15 primers, resulting in a rather high mean of 7.6 bands/primer. Out of the 15 primers used, only three revealed an obvious polymorphism of the eight I. rubro-coerulea lines indicating that some of the I. rubro-coerulea lines show the same high level of polymorphism at the molecular level, as the tested Ipomoea species do. All 15 primers revealed significant polymorphism when only the species of Ipomoea genus were taken into consideration. The dendrogram constructed on the basis of computed genetic distances confirmed the affiliation of the tested Ipomoea species to the morphologically classified sections Pharbitis, Quamoclit and Batatas. The greatest genetic distance seems to be between section Batatas and the other two ornamental sections (Pharbitis and Quamoclit). Considering each section separately, the most homogeneous species structure was found in section Quamoclit while the other two sections showed a rather high heterogeneity of the comprised species. There can be concluded that RAPD analysis proved to be a valuable tool in identifying phylogenetic relationships among Ipomoea species. This kind of information could be of real help in identifying the most interfertil genitors for interspecific crosses required by breeding programs both of I. batatas and of ornamental Ipomoea species.
INTRODUCTION
Random Amplified Polymorphic DNA (RAPD) analysis has become lately a routine procedure for fingerprinting plant species in order to identify intra-and interspecific diversity at the molecular level.
In a complex research program with morning glory, RAPD markers were used to develop genetic fingerprints for 12 Ipomoea species and eight lines of I. rubro-coerulea. The analysed species originated from nine Botanical Gardens in Europe and Asia while the I. rubro-coerulea lines had been obtained in a previous breeding program at the University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca. Two cultivars of I. tricolor (`Pearly Gates´ and `Crimson Rambler´) as well as I. tuberosa and I. batatas were acquired from a local supermarket in Nottingham, England. From systematic point of view (Austin, 1997), the analysed plant material belonged to the distinct sections of Ipomoea genus, namely: section Pharbitis with I. hederacea, I. rubro-coerulea, I. lacunosa, I. lobata, I. nil, I. purpurea, I. tricolor, I . hirsutula (Martin, 1970, McDonald and Marby, 1992) , section Quamoclit with I. coccinea and I. quamoclit (McDonald and Marby, 1992) and section Batatas with I. batatas, I. trifida, I. triloba, I. tiliacea, I. ramoni (Van Oostroom, 1953; Austin, 1988) . In each section, and especially in section Batatas, were classified species which are often rather distinct both from morphological and caryological points of view.
The aim of our research was to reveal the possible similarities/ differences, at the molecular level, both among the accepted botanical sections and within each section, by means of RAPD analyses. Such information could be of real value in breeding programs both of ornamental Ipomoea species and of sweet potatoes, especially for planning the intercompatible interspecific hybridisations.
MATERIAL AND METHODS

Plant Materials
Plants obtained from seeds or roots (I. batatas) were kept under glasshouse conditions: 24-22 ºC (day/night) and 16 hours of photoperiod. Two month-old leaves were used for DNA extraction.
DNA Extraction
Genomic DNA was extracted according to Ausubel et al. (1990) protocol with the following modifications: all centrifugation steps were carried out at 2000 x g, at room temperature, except for isopropanol precipitation and ethanol washing which were carried out at 9500 x g, at room temperature. The concentration of each sample was estimated by agarose gel electrophoresis.
DNA Amplification
The basic method for RAPD was described by Otoni et al. (1995) , who used 18 primers (Operon Technologies, CA, USA, Table 1 ). The amplified DNA segments were separated in 1.5 % agarose gels prepared in 1 x TAE buffer. Electrophoresis was performed at 4 V cm -1 for 85 min. Gels were stained with 0.5 µg/ml ethidium bromide solution. In all cases, a 1 kb DNA ladder (New England Biolabs UK Ltd.) was used as a size marker. Gels were photographed using a gel documentation system (Imager, Appligene, Chester-Le-Street, UK), and stored on magnetic discs as TIFF files. These files were converted to JPEG format using Paint Shop Pro (Version 4, Jasc Software Inc., USA).
Data Analysis
Jaccard`s coefficient was computed for each species. Cluster analysis was performed using the Neighbor-Joining method and the results were presented as a dendrogram using the PHYLIP suite of programs (Felsenstein, 1989) .
RESULTS AND DISCUSSION
Out of the 18 primers initially acquired, only 15 were of real use since one primer produced a fingerprint, which was unsuitable for analysis, and two primers produced no amplified fragments in any sample. The remaining 15 primers generated 114 distinct bands (table 1) , resulting in a mean of 7.6 bands/primer. This value is much higher than that reported by Connoly et al. (1994) and Jarret and Austin (1994) , with 3.7-3.9 bands/primer in I. batatas, and almost identical to that mentioned by Sagredo et al (1998) who worked with the same number of primers (24) in I. batatas.
Out of the 15 primers used, only three revealed an obvious polymorphism of the eight tested lines of I. rubro-coerulea which proves that these lines, in spite of being selections from intra-specific hybridisations, are sufficiently diversified genetically as to permit the identification of this diversity at the molecular level. All 15 primers revealed obvious polymorphism when only the Ipomoea species were taken into consideration.
The computerised analysis of polymorphic bands and genetic distances resulted in a dendrogram (Fig.1) , which suggests that the plant material under experiment can be classified into four distinct groups: 1) A very compact and homogeneous group, represented by the two proveniences of I. coccinea which undoubtedly belong to section Quamoclit; 2) Another homogeneous group comprising four species (I. A particular attention should be given to group 4 since, according to Martin (1970) , most of the species in this group (I. nil, I. hederacea, and I. tricolor) belong to section Pharbitis, together with the species of group 2. Considering that the differences among these species are referring only to flower colour (purple, white, blue) and flower pubescence, there seems to be sound reasons to include this species in the same section Pharbitis. This has already been done before by McDonald and Marby (1992) , who included the above mentioned species in a single one section (Pharbitis), on the basis of their results with chloroplast DNA site variation in Ipomoea genus.
According to the presented dendrogram, group 3 included two species (I. batatas and I. triloba), which are known to belong to section Batatas (Van Oostroom, 1953; Martin, 1970; Austin, 1988) , together with a third one (I. tricolor, V 39 ), which normally should belong to section Pharbitis. Morphologically, I. tricolor V 39 is quite different from the other five entries with the same denomination, having a determinate-dwarf type of growth. The fact that, at the molecular level, this species was situated at a much shorter genetic distance from the two species of section Batatas than from the other five proveniences of I. tricolor could be considered a sound proof of Bailey's (1949) statement concerning the great variety of synonyms known for many of the species of Ipomoea genus. Most probably, I. tricolor V 39 is actually a different species, belonging indeed to section Batatas.
Conclusions
RAPD analysis of 12 species of Ipomoea genus and eight lines of I. rubrocoerulea confirmed the affiliation of the tested plant material to the morphologically classified sections Pharbitis, Quamoclit and Batatas.
Out of the 15 primers used for RAPD analyses, only three have revealed the polymorphism existent among Ipomoea lines; all the 15 primers produced polymorphic bands when the results were referring solely to Ipomoea species.
The dendrogram based on genetic distances suggests a possible classification of the analysed plant samples into four distinct groups. Two of these groups were attributed to section Pharbitis while the remaining two groups belonged to section Quamoclit, respectively to section Batatas. The greatest genetic distance seems to be between section Batatas and the other two ornamental sections (Pharbitis and Quamoclit). Considering each section separately, the most homogeneous species structure was found in section Quamoclit while the other two sections showed a rather high heterogeneity.
RAPD analysis proved to be a useful tool in identifying and correcting possible errors in morphological classification of Ipomoea genus in which there is a great variety of synonymous denominations for species obviously different both from morphological and genetic point of view. 
Literature Cited
